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^PERPENDICULAR oWaTIONTYPE LIQUID CRYSTAL DISPLAY DEVICE 

PURPOSETo provide an optical compensating means for expanding ; the 

field angle of the perpendicular orientation type hqu.d crysta display 
device TJS* liquid crysta. molecules are arranged perpend.cu.arly to 

CONSTITUTION: This display device has a liquid crysta. cel. (10) which 
has positive optical activity with the direction perpend.cular to the 
substrates 3 5 as its optical axis, the optical compensate means 9 
which has negative optical activity with the direction perpend.cular to the 

the direction having nearly 45° with the optical axis of the 1st 

Plate 2 a 2nd retardation plate 6 which has negative optica 

of the 1st polarizer. 
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* NOTICES * 

japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



arranged and uses a d.rechon perpendicular to a field as m ! x ' s e ™ ^'/optical activity within a field parallel 
[ board ] at one aforemenuoned hqutd produces the phase contrast of 

totheaf—W^^^ 

^^^^^^^^^^^^^^ 
aforementioned ^^^^^^^^£SS almost parallel direction as an 

couple arranged on the aforementioned central structure. 
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DETAILED DESCRIPTION 




[Detailed Description of the Invention] 
substrate about a liquid crystal display. 

[0002] , u n • Aon i™H of a liauid crystal display, the HOMEOTORO pick liquid crystal display 
[Description of the Prior Art] As akind of a ^^^Twe at the perpendicular is known. For example, a 
which the liquid crystal molecuk arrange * gf^^JS SSday^ cell. 

rectangular polarizer is arranged on both ^^^£^d«I2d cell without being influenced in a liquid 

ubstrate, the light by which the P o ^^f^^^^SLc side For this reason, the contrast of 
crystal, and should be intercepted will come to P^^* e ^ e 3 Monochrome state further, 
an ON state and an OFF state ^^^^^^^^L liquid crystal display which the liquid 

2 5 SSt^«f visibility, ukg an optical compens^^ In 
0006] Drawingl shows one gestalt of optical ^f^S^^^^ ™* su ^ strate 15 
Lwiigl , the liquid crystal cell 12 constituted ^^^^^^^^16 is arranged in 
isarrangedfollow^^ 

parallel with this liquid crystal cell 2, and ^e outgoing rauiau y mangemQnt was carried out. 

17 constitute the rectangular cross ^^f^^^^^Z^ of a major axis. It has and is 

[0007] The liquid crystal molecule 1 8 is the i^^f J^Sw to a major axis It has. Here, it is a 

field inboard necomp <nocomp chosen small. o .. , j the oonca i compensating plate 16 has 

expand the angle of visibility of a liquid crystal du ^ • tical medium m me 

iquid crystal cell on both sides of the liquid ^tal jayer 1 4, ^P™^J P tel cell 12 is the same as that 
the outside, and polariscopes 21 and 27 are arranged ^^^^cS^ notimpressed, the liquid crystal 
of the liquid crystal cell shown in drawmgl , and m die s ^^h^ 1 ^ has positi ve optical activity, 
molecule 18 is mosdy arranged by substrates 13 ^^^^Qc^Uy biaxial, and the refractive indexes nl, 

Kd^t= 
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« „ni a t P ?9 and the shaft (y-axis) which has the biggest refractive index 
compensating plate 22. of ontically-biaxial media which have the refraction train of 

to the thickness direction of the optical 2nd teftactive index n2 of the optical compensating plate 26 in 

[0013] Moreover, the shaft onenrahons which .have the 2nd rema p i ate 22 has been arranged 

^ shaft orientations by whic ibtttaM «** £ ^ is Ln ge dby One optical compensating 
are airanged. Therefore, in the direction u when . ^ ^" ticalcomp e„sattag plate 26. 
plate 22 Ore 2nd, the greatest refractive index nl » •™*^^o»dd«l the refractive indexes of the direction 
10014] If the optical compensating plate 22 and 26 ™ f wU1 be ^ and nl , and will become almost 

of a x axis are nl and n2, and the refractive index* of Morion Xy ^ ^ ^ „ ft 

mm sTDrawSis shows other gestalten of the optical F£ *J™> j j 14 ^ consti tute a 

Sa of optically uniaxial materia. ^J™«^fflj£5i 12 and a polariscope 27 consist of 
[0020] Moreover, the retardation board 36 *^S~ ^ Teld Aboard (y shaft orientations) which intersec s 

Sc^ 

bt^w^ChS 

SSn 2 ^^"^^ — afevo-^ryefremarpof— offt^f 
machine. rj . a «*»f»H<: an ooticallv-biaxial optical material, the manufacture process 

[SiS^ 

optical material, the manufacture ^.^"^ on i„ with to fee field where contrast becomes 5:1 about an 
[0023] If three above-mentioned composition is compared ^ w ffi m become about 25 degrees in the 
'angle of visibility, to the compostaon of tomngJ i.« t-£ ? f ™^%„ n of dra^- Moreover m the case 

about 2.5% about 2.5% about 1 .5% in the case of ftawingjt. ted wjth ,h e optical compensating plate 

SlStiiS^ 

felfacireularpo,— o*^^^^^" 

elate or a retardation board like drawing! and drawing^ ^"7 f 4 ibiU ^ willbec0 me narrow. 

^ability will mcrease about 5^ 

[0026] Moreover, in the composition of drawing 3 drawings , 
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of drawing! , and an angle of visibility will become still narrower in this case. 

Sne!and reductog an angle of visibility nsmg an easy opttcal member. 
iSrorSolvrnglbe^blem,^^^^ 

axis, An optical compensation means to have to fi ^™ ret ardation board which it is arranged 

arranged and uses a direction perpendicular to a t field as _an tical activity withi n a field parallel 

[ board ] at one aforementioned liquid crystal cell ^™}°^££Z hand and produces the phase contrast of 
to the aforementioned substrate which uses ** as an optical J^SSboBd and has a polarization 

wavelength mostly (1/4), The 1st polariscope which is ™J^^^^£^ axis of the 
shaft in a field parallel to the aforementioned substr aZged at toe another side side of the 
aforementioned 1st retardation board, and ^^^^^S^a almost parallel direction as an 
aforementioned liquid crystal cell, and has ^^^°^^^An a field parallel to the aforementioned 

field parallel to the aforementioned substrate. invention With the board of the optically 

[0031] Moreover, the optical compensator ^^^J^^^L^ compensation means to have 
uniaxial optical medium of the couple arranged on «^^SwSS3ar to the substrate and field of the 
the negative optical anisotropy which uses as an optia d axisa ^^^Xcmeiitioned central structure One 
couple which demarcates the space in which l ^A^S^**Tm^ axis on the other hand, and another side 

aforementioned direction as an optical axis. 
[Ldition board'consists of mate^al whic^ 

r00341 An angle of visibility can be mamtamed at a big value t>y comoimng 
machines with an optical compensation means, and using them. 

STo^Xk 8 is rnSuy arranged «o ~ ' -d 5 « a = ^ ^ ^ 

^n^ 
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r00381 The retardation boards 2 and 6 are arranged on the outside of a liquid crystal cell 10 and the optical 
Snsatin^ ^Ze 8 Z retardation board 2 is the refractive index ne higher on the other hand than oAer directions 

ZSK ** (* e direction of a x lt has * e optically optical tjt ^ fl x as a xi S 

Mor^vT die retardation board 6 is the refractive index ne lower than other directions in the direction of a x axis 
wSfSSn as the above-mentioned direction of an optical axis. It consists of optically uniaxial optical 



^ Tbrtis ^retardation board 2 has the positive optical activity which has an optical axis in the direction ^>f ax 
ax£ and the ^retardation board 6 has the negative optical activity which has an optical axis in the direction of a x axis. 
S«£25S^S^ compensating plates 2 and 6 disappears as the whole. The rectangdar ptaw 1 
and of a couple are arranged on the outside of the retardation boards 2 and 6. The polarization shafts PI and P2 of 
*ese S^S^TStS arranged in the direction which makes the angle of 45 degrees to a x axis and the y-axis, 

mn P 40HofrIe retardation board of the envelope polariscope of the couple by the Prior art carrying out rectangular 
Kernel property, L retardation board of this example arranges the direction of an optical 
*xk and arranges the optically uniaxial medium which has the property which is reverse 

mMlTTh^Ss of me retardation boards 2 and 6 is chosen so that the phase contrast (retardation) of wavelengtii 
a£i mav bS^ced preferably. (1/4) When producing the phase contrast of wavelength, the linear polariscope 1 and 
S£td2 Lstitute'adextro-rotatory circular polarization of light machine, and the retardation board 6 
and the linear polariscope 7 constitute a levo-rotatory circular polarization of light machine 

m042 iS is a schematic diagram for explaining operation of the liquid crystal display of tongl . The hgh 
S^SiX to a polariscope 1 from the exterior is changed into linear polarization by the polariscope 1 . 
Snce £S PI of a polariscope 1 has the angle of 45 degrees to the direction of a x axis, and y shaft 
SSSSSK3^ component of'the direction of a x axis and y shaft orientations is considered, as shown 
in drawing 2 (A), the polarization component of in phase and equal intensity will be obtained 
mO^maTeUation board with the high refractive index of the direction of a x axis is selected so that the phase 
conSL t of d/4) may be produced for the thickness of through and a retardation board, about the light after 

X [areZationboU the polarization component of the direction of a x axis will be overdue by wavelength (1/4) 
to the polarization component of y shaft orientations. -Wm in 

00441 That is if the polarization component of the direction of a x axis is overdue wave (1/4) length as shown in 
SStfi),' a polarization component will serve as the circular polarization of light rotated in a field as shown in the 

mSi^tetS^ index of the direction of a x axis is low, the polarization component of y shaft orientations 
sMe for the case of drawing_2 (B), and reverse to the polarization component of the direction of ax axis^ For this 
^to^SSSSS^ Ex and Ey as shown in dxawingl (C) are obtained, and the light as these 
composition rotates in a field, as shown in the drawing 2 (C) left-hand side. , . ...... . _ - th 

[0M6] By slS composition/permeability can be made high with about 2.5%, making an angle of visibility large with 

mO^l^SaSple, the retardation board 2 which has positive optical activity is formed by die polycarbonate film 
S I, °S% the other hand. The thickness of this polycarbonate film is chosen so that the phase contrast of 

^S^^^SSm 6 which has negative optical activity consists ;of PO«methacrylate 
PmXZIS to 1 shaft orientations. It is chosen so that the thickness of tins retardation board 6 may a so 
produce kelLe contrast of wavelength (1/4). Distribution of the refractive index of such material is 5% or less in a 

index bec 0 r e I?<sm2, i.e., (0.0125pi), T< 0.2%, and can be restricted to what hardly affects operation as this seed 

mOSO^Although this invention was explained in accordance with the example above, this invention is not restricted to 
Sese ^ZT^ous change, improvement, combination, etc. are possible - this contractor - obvious - it will 

be. 

[Effect of the Invention] As explained above, according to this invention, manufacture is easy, an angle of visibility is 
large, and a liquid crystal display with high permeability is offered. 
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